Introduction
Since 2012, after completing a period of preliminary growth and a period of rapid growth, China's economy has entered a third, more prosperous period. Meanwhile, a "new normal" has arrived, marking a shift from high-speed growth to high-quality development. People's replacement demand has increased substantially, resulting in a large amount of waste materials. In order to obtain resources, it is necessary to excavate from these urban wastes [1] . In Japan, people convert waste into renewable resources and the company is dubbed the "vein industry." The renewable resources industry is an extremely important part of the circular economy model, and the most important support for the pulse economy [2] . Based on the above analysis, the special environmental protection and resource attributes of renewable resource companies show their good external economy. However, whether it is possible to achieve sustainable development and enhance competitiveness is to raise the efficiency of resource allocation of enterprises. Therefore, it is of great practical significance to analyze and measure the efficiency of resource allocation for renewable resource companies.
Research Theory and Method
Data Envelopment Analysis (DEA) is an evaluation method for the relative effectiveness of decision units and is the most effective nonparametric method for evaluating efficiency [3] .This article will analyze the dynamic changes in resource efficiency of listed renewable energy companies based on the Malmquist index definition. The Malmquist index was originally proposed by Malmquist, which was first applied by Caves to use in the measurement of productivity changes. Caves et al. used the geometric average as the Malmquist index to measure the productivity change from period t to period t+1. When the TPF was greater than 1, it shows that total factor productivity is increasing from t to t+1, on the contrary, indicate decline trends. As shown in formula (1):
Afterwards, Fare further improved the Malmquist Total Factor Productivity Index and divided it into two parts, the Technical Efficiency Change Index (Effch) and the Technology Progress Index (Techch). The change in technological progress is the contribution of the movement of the production front to the productivity. The change of the technical efficiency is the utilization efficiency of the production technology, and the distance between the production front and the actual output [4] . The technical efficiency change index (Effch) can be further decomposed into pure technical efficiency index (Pech) and scale efficiency index (Sech). For details, see formula (2(3)(4):
Evaluation Indicators and Data Sources
In order to comprehensively measure the overall resource allocation efficiency of renewable resources listed companies and consider the availability of data. This article selected the financial sample data of 22 representative renewable resources listed companies from 2011 to 2016 as the research object, mainly distributed in Beijing, Jiangsu, Shenzhen, Guangdong, Sichuan, Yunnan, Zhejiang, Hong Kong and other regions. At the same time taking into account the differences in statistical caliber, and the characteristics of the industry, the availability of data and other reasons, combined with the selected indicators of input and output efficiency, representativeness and operability.
This article selects Return on net assets and Net selling interest rate as the output indicators. The total assets turnover rate, cash flow liabilities ratio, asset-liability ratio, and cost-cost profit margin are input indicators, which can reflect the scale and resource utilization status of listed companies.
Empirical Results and Analysis

Dynamic Efficiency Evaluation Based on Malmquist Model
In order to better analyze the changing trend of resource allocation efficiency of listed companies, our sample consists of 22 renewable resources listed companies (a balanced panel) from 2011 to 2016. The dynamic eigenvalue of the input and output efficiency (that is to say the total factor productivity index and its decomposition efficiency value) within 5 years were analyzed by using MaxDEA statistical software, as shown in Table 1 . Table 1 shows that the mean value of TFP dynamic change is 1.143 in 2011-2016，which indicates that the overall trend of TFP is showing an upward trend. TFP in Year=1, Year=2, Year=3, Year=4 is also in an effective state. However, it showed a negative growth in 2015-2016, its growth rate is -0.494. According to the development report of China's renewable resources industry, it was discovered that the rapid development period of China's renewable resources industry is from 2010 to 2013. As of the end of the 12th Five-Year Plan, the renewable resources market has been weakening. The prices of the main renewable resources products continues to drop, Compared with 2013, the number of renewable resource companies and sales in 2016 both fell by about 13%.
During 2011-2012, technical efficiency, technological progress, pure technical efficiency, and scale efficiency were in an effective state, showing growth rates of 10.4%, 1.7%, 1%, and 9.3%.It shows that in the 12th Five-Year Plan opening year, the selected sample companies have made outstanding achievements in the reform and improvement of industrial management systems, production processes, manufacturing skills, and economies of scale, etc. In the later period, due to the adjustment of China's economic structure and the impact of domestic and foreign economic conditions, and related industry access conditions, inadequate mechanisms, low organizational management procedures, extensive operations, short industrial chain, and other factors, the renewable resources industry entered a bottleneck period [5] . According to formula (2), total factor productivity can be decomposed into technical progress (TC) and technological efficiency change (TEC). By comparing the movement of production frontiers in different periods, that is, the optimal output level of the same input in different periods, it is found that the average growth rate of technical progress (TC) is 36.2%, indicating that the overall technological level of the industry has made great progress. Combining the characteristics of the industry development over the past five years, it has been found that PPP mode tried to be applied to the recycling of renewable resources. This model is conducive to reforming the public service supply mechanism for innovative industries, broadening the investment and financing channels, and improving the operational efficiency of the company. From table 2, the average change of the technical efficiency can be observed to -17.4%, indicating that the technical efficiency of the 22 renewable resource listed companies in 2011-2016 is declining. Although the technical progress of the renewable resources industry has increased, the improvement of technical efficiency is still insufficient. Extensive operation and management methods, a single industrial chain, and weak scientific and technological research and development capabilities are still major problems that hinder the development of the industry.
Scale efficiency represents the appropriateness of DMU's output and input ratio. Take Jinfeng Science and Technology with the lowest scale efficiency value as an example. The technical efficiency value of the enterprise is 0.601, which is relatively invalid, the pure technical efficiency is 1.007, and the scale efficiency is 0.597.The reason why this decision unit is relatively inefficient is that the input and output of the company are not in proportion, indicating that the company is still in an inefficient stage of uneconomical scale. In the same way, other companies can follow this analysis. Table 6 shows that there are 6 companies with scale efficiency values above 0.9.
Conclusion
This paper uses Malmquist index method to analyze the dynamic changes of total factor productivity of listed companies. From the results of dynamic analysis, the average level of total factor productivity of 22 renewable energy listed companies was 1.143 between 2011 and 2016, showing an overall upward trend. The growth rate of technological progress during the observation period was 36.2%, which was an important reason for the growth of total factor productivity. Technical efficiency presents negative growth, mainly due to the decline of scale efficiency, which counteracts the effect of pure technical efficiency growth. It is found that although more listed companies have entered the regenerative resources industry in the period of observation, the optimization degree of scale income is not significant, and it is suggested that the degree of industrial concentration should be further improved.
To sum up, on the one hand, the renewable resources listed companies should use various financing means to optimize the financial structure. On the other hand, we should highlight the main business, pay more attention to the management of supply-side structural reforms, promote the new model of recovery, optimize the configuration of factors through merger and reorganization, and realize the regulatory economy. At the same time, the relevant management departments should form a long-term linkage mechanism and effective supervision, increase support policies and legal safeguards, and create a strong external environment for renewable resources listed companies.
